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INTRODUCTION:  Synovial  chondromatosis  of the temporomandibular  joint  (TMJ)  with  cranial  exten-
sion  is  rare.  Here,  we  report  7-year  follow-up  of  a case  with  immunohistochemical  examination  of  cell
proliferative  activity.
PRESENTATION  OF  CASE:  The  patient  was  a 72-year-old  man.  Severe  bone  resorption  of the  glenoid  fossa
was apparent  on  CT  images.  Pathological  ﬁndings  by  biopsy  led  to diagnosis  of  synovial  chondromatosis
of  the  right  side  TMJ.  Extirpation  of  the  tumor  was performed  via  temporopreauricular  incision  under
general  anesthesia.  PCNA  expression  was  examined  by  immunohistochemical  analysis.ynovial chondromatosis
iddle cranial fossa
ranial dura mater
ell proliferative activity
iomarker
The lesion  had penetrated  into  the  middle  cranial  fossa,  but the  cranial  dura  mater  was  intact.  Expres-
sion  of  PCNA  was  conﬁrmed.
DISCUSSION:  The  PCNA  expression  suggested  that  growth  activity  caused  expansion  of  the  lesion  to the
skull  base.
CONCLUSION:  We  were  able  to  follow  up  this  case  for a  long  period  without  recurrence  postoperatively.
© 2016  The  Authors.  Published  by Elsevier  Ltd.  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CCaccess  article  under  t
. Introduction
Synovial chondromatosis commonly occurs in large joints such
s knees, elbows or shoulders, but rarely in the temporomandibular
oint (TMJ). Synovial chondromatosis is characterized by formation
f cartilage nodules with or without calciﬁcation in the synovial
embrane or ﬂoating free bodies in the synovial ﬂuid of the joint
pace, and these nodules often grow in the joint space. The etiology
nd pathogenesis of the disease are unknown, but a correlation with
raumatic injury in the joint space has been suggested [1–7]. Syn-
vial chondromatosis extended to the middle cranial fossa is rare
n cases in which the lesion occurs in the TMJ  [8–10]. Previously, we
ave reported 6-month postoperative follow-up of a case of syn-
vial chondromatosis of the right side TMJ  extending to the middle
ranial fossa [11]. In this report, we describe 7-year follow-up of
his patient postoperatively.
∗ Corresponding author at: Maxillofacial Surgery, Tokyo Medical and Dental Uni-
ersity, 1-5-45 Yushima, Bunkyo-ku, Tokyo 113-8510, Japan.
E-mail address: h-yoshitake.mfs@tmd.ac.jp (H. Yoshitake).
ttp://dx.doi.org/10.1016/j.ijscr.2016.01.026
210-2612/© 2016 The Authors. Published by Elsevier Ltd. on behalf of IJS Publishing G
reativecommons.org/licenses/by-nc-nd/4.0/). BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
2. Presentation of case
The patient was a 72-year-old man  with complaints of limitation
of mouth opening, pain of the right side TMJ  and malocclusion of
the molar teeth. He had been treated with an occlusal appliance and
physical therapy under a diagnosis of temporomandibular disorder
(TMD) at a local hospital for several years, but the symptoms did not
improve. He was  referred to our hospital in April 2005. His medical
history included alcoholic hepatitis (LDH: 236 U/l, AST: 55 U/l, ALT:
68 U/l, r-GTP: 236 U/l).
A clinical examination revealed limitation of mouth opening
(interincisal: 30 mm)  and a shift of the midline of the mandible
to the right side by about 4 mm compared with the facial mid-
line. Diffuse swelling and tenderness were present around the right
side preauricular region. The right mandibular condyle was dis-
placed anteriorly and a severe bone defect from the glenoid fossa
to middle cranial fossa was observed on simple X-ray and CT images
(Fig. 1a,b). A large mass lesion near the cranial dura mater and
bone resorption of the cranial base were found on MRI, without
invasion into the brain. The signal intensity of the tumor mass
was intermediate in PDWI and mixed heterogeneous high signal
roup Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. (a,b) The right-side mandibular condyle was  displaced anteriorly by a mass lesion and severe bone resorption from the glenoid fossa to middle cranial fossa was
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gbserved on simple X-ray (a) and CT (b). (c–e) A large mass lesion near the cranial du
d)  T2WI).
a,c–e) Images reproduced from Ref. [11].
ntensity and spotted low signal intensity regions were present in
2WI (Fig. 1c–e).
A biopsy under local anesthesia resulted in a pathological diag-
osis of synovial chondromatosis of the right TMJ. Extirpation of
he tumor of the right TMJ  was performed through a temporo-
reauricular incision under general anesthesia in September 2005
Fig. 2a–c). The mass lesion was extirpated completely with the
urrounding capsule. Penetration of the middle cranial fossa was
bserved, but the cranial dura mater was intact (Fig. 2b,c). The mass
esion seemed to be composed of cartilaginous tissues (Fig. 2d).
econstruction of the bone defect was not performed. The maloc-
lusion of the molar teeth was improved by correct reduction of the
ondylar position.
Pathological ﬁndings showed that the specimen consisted of
odules of cartilage and was surrounded by a capsule of synovial
onnective tissues, with mineralization of the cartilage (Fig. 2e,f).
he clinical and histological ﬁndings were consistent with the diag-
osis of synovial chondromatosis of the right TMJ  made from the
iopsy specimen. The specimen was also examined immnohisto-
hemically. Immunostaining with an antibody against proliferating
ell nuclear antigen (PCNA) was used to evaluate the growth activ-
ty of the lesion. PCNA-positive chondrocyte-like cells were found
Fig. 5a–c).
Malocclusion, limitation of mouth opening and TMJ  pain
mproved after surgery and new bone formation of the glenoid
ossa was observed on CT and MRI  at 6 months postoperatively
Fig. 3a–d). Further irregular bone resorption was not observed on
T images at 7 years postoperatively and the bone defect of the
lenoid fossa was decreased compared with CT images at 6 monthster was conﬁrmed on MRI, but invasion into the brain was not observed (c,e) PdWI,
postoperatively (Fig. 4a,b). MRI  ﬁndings at 7 years postoperatively
showed a mixed high and low signal intensity area behind the
condyle on T2WI (Fig. 4c–e). Malocclusion with displacement of
the mandibular condyle, and swelling and tenderness of the TMJ
improved postoperatively, but unfortunately the patient died of
pancreatic cancer in 2013.
3. Discussion
Synovial chondromatosis in the TMJ  with cranial extension is a
rare condition and the few reports of such cases have only had
short-term postoperative follow-up [9,10]. In contrast, we  were
able to follow up our case for over 7 years after surgery.
Several metaplastic diseases can occur near the skull base,
including acoustic nerve tumor and skull base meningioma. Com-
monly, the symptoms associated with these diseases include
hearing disorder, tinnitus, vertigo, lightheadedness, blurred vision,
and diplopia because many important cranial nerves are present
near the regions of disease expansion or invasion. However, our
case did not show symptoms associated with disorders of cra-
nial nerves. In contrast, the symptoms were limitation of mouth
opening, TMJ  pain, and malocclusion. These are all TMJ-associated
problems and this made it difﬁcult to distinguish the condition from
TMD. The size of the mass lesion was  very large, but the lesion did
not have a bad inﬂuence on the cranial nerves because synovial
chondromatosis is limited to the joint capsule and is not invasive.
It is difﬁcult to detect synovial chondromatosis in the TMJ  on
simple X-ray or CT images due to the limited calciﬁcation of the
lesion. In previous reports, 37–42% of TMJ  cases could not be con-
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Fig. 2. (a,b) Intraoperative photographs. A bone defect of about 1 cm diameter in the gleinoid fossa was  observed after extirpation. (c) Intraoperative ﬁndings. The illustrations
are  taken from the operative notes for the case. The annotations were translated into English by the author. (d–f) The specimen consisted of nodules of cartilage and was
surrounded by a capsule of the synovial connective tissues. Mineralization of the cartilage was observed.
(a,d) Images reproduced from Ref. [11].
Fig. 3. (a–d) CT (a,b) and MRI  (c,d) at 6 months after surgery. Arrows indicate new bone formation of the glenoid fossa.
(a,b) Images reproduced from Ref. [11].
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F  decreased compared with CT at 6 months after surgery ((a,c) sagittal plane, (b,d) frontal
p ane on T2WI, (c) frontal plane on T2WI). A mixed high and low signal intensity area was
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nig. 4. (a,b) CT at 7 years after surgery (a,b). The bone defect of the glenoid fossa had
lane).  (c–e) MRI  at 7 years after surgery ((a) sagittal plane on PdWI, (b) sagittal pl
bserved behind the condyle on T2WI (arrows).
rmed by simple X-ray [2–4]. MRI  is useful for detection of this
isease. The etiology and pathogenesis of synovial chondromatosis
nvolving the TMJ  is unclear, but there may  be a correlation with
raumatic injury of the synovial tissue in the joint space and most
ases occur in the upper joint space. However, our patient did not
ave a history of a traumatic episode and the lesion extended to
he skull base. CT scans performed just after MRI  were also similar
t 6 months, indicating no long-term bone degeneration (Fig. 2g,h).
In this case, there are two major points to consider with regard
o penetration of synovial chondromatosis into the middle cranial
ossa. The ﬁrst is the time course. The patient was treated under a
iagnosis of TMD  for a long period. We  hypothesize that synovial
hondromatosis might have been present in the TMJ  and that the
esion might even have been relatively large at that time. Examina-
ions such as MRI  performed at an earlier time may  have permitted
etection of the lesion around the TMJ, even if it was difﬁcult to
istinguish this disease from TMD. However, it actually took more
han 7 years from the time the patient ﬁrst noticed symptoms to
ake a correct diagnosis and provide appropriate treatment. Dur-
ng this period, the lesion had grown larger and penetrated into the
iddle cranial fossa.
The second important point is that the lesion had growth activ-
ty, but was not invasive. This may  be a characteristic of synovial
hondromatosis in the TMJ. In a previous report, little Ki-67 expres-
ion was detected in loose bodies of the syonovial chondromatosis
12]. PCNA is a biomarker of cell proliferative activity that is similar
o Ki-67 [13]. In the current case, expression of PCNA indicated that
he lesion maintained growth activity at the time of the operation,
nd was in stage 3 in the classiﬁcation proposed by Gerard et al. [2].
his result shows the different character of the disease compared
o typical TMJ-synovial chondromatosis [12,13]. This may  be the
ost important reason why the lesion expanded to the skull base.
owever, the lesion was surrounded by a capsule of synovial con-
ective tissue and was limited to the joint capsule, with invasion
ot observed. Therefore, the cranial dura mater was  intact despiteFig. 5. Immnohistochemical detection of PCNA in chondrocytes in the resected spec-
imen. Arrows indicate typical PCNA-positive cells. Original magniﬁcations, ×200.
the severe bone resorption in the skull base. These conditions made
complete tumor extirpation possible and led to a good outcome,
despite the growth activity.
4. Conclusion
We  have described a rare case of synovial chondromatosis in
the TMJ  that extended to the middle cranial fossa with a large bone
defect produced by tumor mass expansion, despite the absence
of progressive ossiﬁcation or calciﬁcation. Immunohistochemical
analysis indicated that the lesion maintained cell proliferative
activity, but complete extirpation of the lesion led to a good out-
come. We were able to follow-up the case for a relatively long
period of over 7 years without recurrence.
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